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1. Describe your invention, stating the problem solved qr appropriate), and indicating the advantages of 
using the invention. 

The invention creates a planar surface with multiple Insulator (first read gap) thicknesses. The thick gap 
areas provide better electrical Insulation (read head - first shield), while the thin gap areas are required in 
the read sensor region to permit large bft densities. Such tailoring of insulator thicknesses is prior ait but It 
produces a physical step (nonplanarity) in the first gap. over which the read head sensor Is deposited and 
photoCthographfcally defined (Figure 1). This stop can cause two problems in the subsequent 
photolithography: (l)nefiective notching caused by light scattering from the step, and (2)nonunfform 
photoresist coverage over the steps which compromises control of critical printed dimensions (CD's) due to 
the "swing curve" effect (where CD's vary with photoresist thickness due to constructive & destructive 
interference of reflected fight within the photoresist film). The invention solves both problems by creating a 
planar surface on which the read head sensor fs deposited and photo lithograph Icafty defined (Figure 2). 
The figures are in the following attachment: 
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2. How does the invention solve the problem or achieve an advanlage,(a description o! the Invention", 
including figures inline as appropriate)? 

In prior art read head processing, the first read (sensor) gap Is deposited over a prior patterned 
(extra-insulation) gap, leaving behind the problematic step near the sensor. These processes are jttteaty 
done after planarizing the first shield (S1) and preceding steps w/ chemlcaknechanical polishing (CMP), In 
the invention, the extra-Insulation gap process creates a nearly planar surface by patterning wfth an 
established Mayer photoresist stenca process, then removing a some St material byj09jafflfla*to a 
pmdfrtftrrnir^ fepth, then refining with cjap insulator material of a thickness sfipmy less than the milled 
de5h^ur^)7then Rftlng off the stencil over the sensor region (theweas wnere the read head teadswfll 
mx&ced enjoy the benefit of the extra insulating gap material). The CMP step Is deferred until after the 
patterning just descrtoed, and serves to remove any residual nonplanarity around the sensor region of the 
read head. Then, as in the prior art, the (sensor) gap and sensor materials are deposited and patterned to 
define the read head. 

3 If the same advantage or problem has been identified by others (inside/outside IBM), how have those 
others solved it and does your solution differ and why is a better? 

CD variation caused by device topography Is a problem commonly encountered in microelectronics 
fabrication, and it is typically controlled by either (1)addfflon of arrtireftecttve layers, or (2Jplanarfeatk>n. In 
the existing IBM read head bu3d process, the pfanarizatfan approach is preferred since it involves only an 
additional ton milling step, white antl reflective layers are only partially effective and intnxfcioe complications 
associated with their removal. White penalization has been used to address the present problem, I am not 
aware of prior ait which uses the same process sequence to arrive at the structure described. 

4. tf the invention is implemented in a product or prototype, Incfude technical details, purpose, disclosure 
details to others and the date of that Implementation. 
TBD. No implementation yet. 

•Critical Questions ( Questions 1 - 7 must be answered) 
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